®B*a#itiT(jp) ® n m m^i^ m 
® ^li#fF^^ (A) ^1-243989 

C 12 N 15/00 A-8412-4B 

C 07 H 21/04 

C 07 K 13/00 8318-4H 

C 12 N 1/20 G-8515-4B 

9/00 7823-4B 

//(C 12 N 9/00 

c 12 R 1:19) m^m^ m^moy^ 12 c^isg) 

@^ W 0S63 - 68671 

@m W BS63(I988) 3^23B 

®^ m ^ m m ^ #[^!i.Hsm+i28-5i 



^ m m 

L % 99 <D # 

DNA X D-* O ^ 
2. ^fpsf ^Oieffl 

r © T ffi ^ij * 3 - K :r ^. « ^0 ^: # 

tr ONA « 

V (o r % J WL^nt^^ N ^ j« 131 X i> Iff 1 ^ (1) 

4St <0 DNA o 

3, ^ fifi , 5 ' j2S IHIj X ^ 2 lad) (2) -C 

DNA o 



4. ^i^Ki5:OX^3l5t9fe-r«»>&iJ^/^;*f^^>-'&jK 
^:=r - K^^^^E^iJ^^tr DNA ^*^n-t h 

r o T ^ y fift ffi » n ^ $s lai x i? 5^ x la (d 

iKO li^ 

6. ifi 3g 6a ^ij » 5'^ >® tan X i? ^ 2 (1) - C2) -c 

a. j: -ix i y t: T M JfeS -f ttk ^ 7)5 i 1; 

t T • 3 v r ^ si ^ ^ 7 jji le *^ o ti^ 
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9. Ji a: y T • =r i; j: y t T • 3 V 

P-9492 J^-t!5>v6iS^5|^8?S^iKO^ 

^ o 

JO. N^itfaiHOJ: ia(l)-(2)-C^t>-$:h.-2)T 

iL -m^K t ^ h ^ ^ ^ 

t ^ - r -t hi^m^nf^tf UNA ^^nL.it 

^iStfe^^^^g^ LTS^ DNA © ^ ^ t ^ 

— -tr ( ADP - y;*--^^^^;^?^) CL - Glutamate 
: ansnonia liqase ( AUP — forming ) 3 =^ 

ATP + la- }\^ ^ % i'tftH-NH*'** ^ 

ADP -h«5fj«V vfiR+L-i/^^ V 

^-i^K::^^;^' ,157 7 5M , 198 2^12>B1 

c <D ^ i :^-^^m^^^ta.Mi^mm<om 

p 3 y i3 ( Micrococcus ) ;/Ukfx?^ 
y- \) ^ ( Brevibacterium 3y;f^'^ 

7^ y !? A ( Corynebacter ium ) C ^ &S fiS 

5 7- 33594-^:a#» |^ 5 9-155321 



?J 03^1-243989 (2) 
V (o r i >f m^tni>- ^ n ^ inn x ig i la (i) 

^ «: ^ A- ^ i^^^»5f5 ( Glutamine 
synthetase DNA » ^ 

ONA €:i*i#U-C«:>2»^^!it1£Ml4^. ^[^^fejft 
K £ ^ DNA <oAferff#^^lft-i^U^-c^# 

h O 

^ ^ ^ ^ %WLmm.^^ E.G. 6. 3. 1.2, 

( Me tiianobac ter ium ) Wk C Arcb. Microbiol., 

1986, 144 (4), 350-3543* 

A' ( Bacillus ) \^ i , lii ocliem. , 1 9 8 5 , 

9 8 (5), 1211-1219 Km-t ^^Wi^mK 

^^6 l- 56095-^^#3p f«JX.«:TI2tD 

isC 15 o 5a < IrX m^"^ ^ :t:^o:>m-&% L < rt: ^ 



^ \y T --M 

WL% + HjO > 2 NH3 + CO2 

NH3 + H2O ^ Na,^ + OH" 

NH4"*" H- ATP + L -^A^^ K i/^ > 

ADp u >^e0e+ l - ;r 

ATP + fcf A' fcf :^ at 

t? A- >' ^ -h Oj » 

tr>-fift+ NADHat > 

^WL + NAD 



T$Pfa¥ 1-243980 (3) 

HjOj A. :iir ^ ^ - ^ ^^m^^'^lk't ^ 

t^y -titn^m H2O2 fc^ejK:3(?;^*7--ei:f^ 
« M -r ^ -6 o 

T 1/^ 35: o 



c x:^^m^ h tii ^ ^ ^ '^^^m^<D 
^m^ii^^^m^ ^m-r i> iL t ^ X. 

•ox ^ A- ^ $ >"^fiSt»*<Oilt^^^ B - 

y y» 5^ K CD T y ^ ^: - r ^ m ^ 

^ i^lj ^: tr JDNA » ^ DNA ^ UW^t ^ f^J^^^ 
^DNA03iteff|ft%%m-frLto'C^#btV 
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^> 4. <D r -6 a 

<D DNA (rt, ^j;tf^it^^^ia©^;tS^^I? 

ii^A.;^ ? ^wi^mn^mm^^ -t ^ ^ ^ ^ « 

t^WL^m<D DNA *^«JI|)!f3iSlL7fe^v jS#St» 
$lJfSft^^4: E ^ m^X l.ft^ DNA <i: ^ 

U-cy ^•r-\(Cl.ic^^^:i^^-^m DNA O 
^»*;tf±^^3^518fPKi^t^-r DNA \) if - 

^ ill ;t DNA ^ ^ -^-^^-^miiL^-^^^m 

^>'^ LT^^Lifc^jfea^^ DNA ^ ^ - 



mmJL DNA ^ ^ ^ - ^ ^ m^M 2?:v>-csr 

Biochem. , 1985^9 8(5)1211-1219)» 

^ • ^ /u ^ ^ * ( Micrococcus glutamicus) 

ATCC 1 3 0 3 2 > ATCC 1 3 0 6 0, [a^ ATCC 
13059* -r \^ ^ ^ -T ^ ^ J^WkKWk-t h :f 



?*Ra¥l-243n8!) (4) 

ufef^i^^-fi; • 77 ( Bre vibac ter iura 

f lavum ) ATCC 14067* \y ^' -T ^ ^ 

A • T>'*— T^^^ ( B. anmon i ag:ene s ) 
ATCC 6 8 7 2 * Ib] ATCC 6871. (^^0H5 7- 
33594-^^^v 1^5 9 - 15532 l^tZ^^) * 

^ y ^ T ^) ^ J. m^^iA-t ^ ^m'm'^ 

En zyme s ( 2 n d e d . ) 6 , 4 4 3 — 4 6 8 
( 1 9 6 2 )* Adv. J5nzyraolo- 31 » 183- 
2 1 8 ( 1 9 6 8)* The JEn zyrae s ( 3 r d e d . ) 
1 0 , 699-754 (1974) mH^'^^ 

f>tL* wi^ ^ ^ ^ ^-^ Wum%^m^^^r>^ 



5:* ^A-^^^j^-^figss^^^it^^O^Pt^^iiL 
-r ^ij ^ L -c 4i j: i/^ o 

DNA dte?:<o$p< L-ca^^^tL-6o fiP^>. 

L* ^btL^i^^m^M^G^mLxmmL^ 

c t7!fix t :h o m t Lx n^iri 
^ ^ ^ /f - ^ A. ij ± ^ iii E <o mu^m 



X ^x % r o 

^ai* «r3M! ^ K rit * -flrffiK^^^x* ^^^^ 

7 :ii y - Jfttti K i -5, 6^21.311* ^ n T 

^BlflraSl'^ttTt^^i^ DNA ^ ^ KfT ^ ^ K f± * 
i?^T5C<h;05-C$;&7>s* n htt ^ I>NA M- t 

^ * f9 A *dC: » ficoR I , Hind UI , BamH I 

>4 <ifoaM^j|SeiiR^:ffii/^>5:^ae25iiaL-t\^ 



^ - <!: L t fi . U^^^^i^^^^W 

u -c ^ ;5 o 

• =r U ( iiischeri ciiia coli ) ^ ^WL^^ t 

pBR322,pBH325 .pACYCl84 .pUCl2, 
pJCi3,pLrCi8,pUCi935:i:^J» --^^^ 
^ • X :^ -f- A' ( Bacillus subtilUs) ^fc ?i 
i (b A ^ P U B 1 1 0. pCl94 



?5Pi3¥l-243a89 (5) 

^ilit^^'^-^f*:T$>^^^i^ DNA © ^ ^ K 1S5 
^ :^ DNA i; :ff-'^-^m\^^yj 

mx h tLiri: 1 < y mJLfrz^ ON A m <D 

-y>-^(D^» a^53: DNA y :<f--t?Of^ffiiC 

X i^sfc-^^toDNAj&f>^<b'<^ - m >^ t o 



DNA y if - -€ ^mm ummA. dna ^ r^^-r ^ 

c t % X ^ :h o 

m^ m^^ t Lx oNA i^i'Si^i)^ 

'M,if^%^<ox%h%<Dx^tt^x<^ n^^i^ 
?s ^ ^ ^ ^te? * y t T - 3 y o ^ , 

31 ij t T • =J i; D H 1 , 31 .X Ji U t T • 3 y 
HBlOl, 3ii^3iyiiT-3yW3llO, 31 

m^m^^K m,isii:L dna ^^A:r-&::^ffii!: 

L-rtt. ^jjtW:. ifi^iSt^igff:^5:tV3:ykT 
-i jtz^O^^TXm,^^ DNA. <D ^ A ^ 



ENA ©:;^B h7^7^h?i^iMi}aj^-N©'«^fitF 

^S^^^^^^•^osa^*a»;L dna ^ a o ^ *s 

M ^ ^ DNA Te>2>^^^-<^i;i^ifflt^-=^~:^ 



fi*^Afe-?--ce ^ DNA ^ ^ i) m cLtL t m 
m A-r ^ t % X t ^ o 

h ^ ^ ^^^^m%J^T>{ DNA f± , 



1-243^)89 (6) 
is.m^mm:i^ 1 i 6^it^^o#:€ dna m >t 

^ A X DNA m )^x ^ <D ^ 

^i&^^3:^^:^m^^mLx^^bti^ m < 

Lxmm^ti^Ax^^m.^'=Fo 5 ^^k^ 

flit ^ ^ -r ^ ^ A^ ^ ^ '^-^mmn^^^ 

DNA K^y^X lf±^ m^^K^^ C (D J. T ^ 
DNA if ^ - K^A^ \^^X iL DNA 

5rf^fiS«;L» ^ftitm^^^mKi§^A^^h^ 

< L -C e> n ^ ^ DNA O i£ fifi j^lj > 
Science 2 1 4 , 1205-1210(1981^) 



i^'d' ^ js* it ^ ^ <o ^ £ <iig 2 la (1) - (2) 

o ^ i? T ^ ^ o 

^ 2 1^ (1) - (2) K i^ t , 5'^ iJS 101 ;t -6 GCA 

^ -C * ixw: t^rix-C % X < . MK* HS:©5'^ 

J:WUX4»J:u^7)i, ^"iL<W: ATG -$ ;t 
f- A. ^ V Kn^-t h ^ y 7*;*-**^5^U 

7fc-&TAT©T^K3r>'«:» iffliRj?$ih='K>^* 
-rn^x ^ a < ^ mk. -^t o 3'^ irij k t y 



^ Tfc , ^ ^ ^ DNA t:l^m^-fe!r;&e:^K:J: i> 
UNA <0 «I ^ ie -?IJ b ^ «0 ^ -r $ ^, o 35: iJ^ , 

m ^ ^^xc€>mi^^mm^:^m 



^ : B EC KM AN System 8 9 OMB) K 



?JP7a¥ 1-243^89 (7) 
C2)-C;^i-^iSfi^iJ^'e>. ±m(Dtm < LX 

^ ti^r ^ y m^tniftm 1 mil) - {2) (D ^ X 
^ h o ^ I mix) - ^) o r i y ^t^nvcii^v^x s 
^^)^mx h Ala <D ±,m.Kri,^ hK — mt. 

< , -tcDriym^^tLxnsAet-i^n'y 

^ i- j^- ^ Y i)^ h 'tL ^ -t fc 0 ^n<3:> 

^ o 



>^mm , j^eaa , mmm, , it ^ ^ a , 

tt iy ^ J. , i3 \) ^ , , T ^ y , 



i^:^iii>^'S6^K^\:.x'm.m'^ix;h^ 

X li. <^ ^ it h ^ r^^^^^'^^mmy^^^^M 
i^AK^-rh^M'tM.tfb'^XM^^^^K 

^ '^'^mmm^^m'r^mmxm:M,^!^Ln 
-tt^^^L^mm-r^ct^xt^y^fty^ — 



(C # ^E-r ^ ^ ^ K H > ^ hiXitmm^lc^ 



?SP;n¥ 1-2431)89 (8) 
K X i? it at-ar u *:> n w: i: o 2fetr.Tto«t« 

h t t^x t i> o 



0. 2 M HAgCSj 5 OMi 

0. 2 M ATP 10/*/ 

0. lM5j^^;ita;y-->VfefA'l:f>'a|^ I 0 Mi 

>^m^±--e ( 50 0 U/«£) 1 0/i£ 

tfA'tr>'^>*-=^-->'ir--e ( soou/a^) i oa/ 
0. 1 satt V t** a i; i^e^t 2/i/ 

a 1 M KH2PO4 5 0/*/ 

I mM FAD 10/*/ 

0. 3%4— T^>'T>'^t?V>' 0. Ijpi^ 

0, 2%:7iy— 0. Iji/ 

^/^yt^'y^-^{45 U/mi ) 0. 1 «^ 

^ @ 0.3 4 8ffi^ 



-bge©M^OS;5?K 1. 0«/^:Ket©(C^^ 



/*/^:^X.-t3 7t:» lo^fe1iS:;54:^7^» S 

fe^5 0 0 nmOat:^K-Citfe5ga'^;5o liQ' 
fSiK 1 Amo 1 e o ADP *^L:^^l^^:l#.fiS:{U) 

DNA : 7* >t- ^ •> »j ;^ ® 

RNA : ^) ^ mm 

A : T 5* - 

T : 5- ^ 



G : ^ T - V 

C : y h y 

Ala z r ^ =■ 

Arg : T =^ — >' 

Asn : T 7 =^ >^ 

Asp : T ^ 7 ^ fiR 

Cya : -> ^ >f 

Gin : j?^ A' ^ >' 

Glu I ^ ^ y 

Giy : 'J >^ 

Hi s : t ^ ^ V 

lie : ^ y n >f V 

Leu : n -f 5^ X 

hya : U 5/ v 

Met : / ^ :t ^ y 

3 7 c— efesatJ$#e&3*/C^ ( 3.oooieiibi o 

50mMKy^^Se(pHaO) 50 mM E D T A 
- 2.mm ( 1 0 M9 /"mt ) ^:»n-JtT3 7 C» 

10. 000 rpm 3 ^(o^sCi-c 7km ti^mm^^ 

J? ^ U ^ 2)5 ONA ^^^^^(C-i^OxS^-e 



1-2^3^)83 (9) 

Pro 1 7^ a \) y 

Ser : -k «; 

Thr : >^ u ^ 

Trp ; h 1; 7^ h 7 T >' 

Tyr I ^ a y y 

Val : ^« y V 

^ jf, . j^^vi'— fiHll3 (Bacillus ap. 
EH113 ) 05tefe#: DNA ± ^ <0 :^ m -C ^ m L 
;ta 1^1 16^* 1 5 0 m£ W ^ ^ 3 y 

( j|y.T TK img-r ) r «»f LTto «: til: I? ft © 
^^ra^TJ:ieo::^i^-c% ^ —m. ona ^ ^ i?s u » 

:r ^ >^ ? ^ K pGS 2 (Df^m 3 
(i) 1^ 5fif^J 1 -r sNilfii U7t Bacillus sp.O^fe 
^ DNA (iiKjO. 5a^) t I Oj&aft^O 

Hind IIIl33(^fr;fl^« •J' :7T-( lOOmM 
;^^e8(pH7. 5) ,70niM MgC^, , 0. 6 M 
NaC/ , 7 0mM/yu:;!7y»h3:;^y— /u) 1^^, 
Hind ni ( 1 0 unit/A/ ) 1 , 

TkeA^^^S-^L* 3 7t:i^rB'l^a^L7to^y 

K , p BR 3 2 2 DNA { ^ M m. ) 0. 3 A? 



^AP t m-r 1 1'^ ^ :b o ^mmm ] o. e 

e><DHinci mX'^mLit2m(0 DNA M WL -i: M 
^ -toi/i0:i:O3Me^eR:hh »; 

^ e> i ^ Jl: o ^ n p * 

ai^y-yu^;DP^» DNA. ^ jSt ^ 

O ^> JE ^ fife U ^ o Tic 8 9 -CiS)»i^. 

(0. 5MhUJ^^K(pH7. 6) ,aiM MgC/a , 
0. lMS^5^:^.xv-f h— 10 mM ^ ^ Ji^ 

^ , 10 mM A TP)lOAei:T4 IMA. y 

;fSL7to oc-C5^f^&it^» ^'OL-hft 
*-t-C» ^e>K:4«/010mMMOPS««r 
l?9t(r--:^f^httM)» 75mM CaC^a , 
1 0 mM RbC£ *^Xi>*15%^?*yH=y>^^^ 

(Hi) C O 31 i; t T • 3 y j« flu « 2 0 0 /tif 

K (i) t! 5l§ ^ L 7t I)NAl mm 1 0 ^ ma.. 

3 O^ra^O C-rjIcliaLTto BHljg^la,^^: 
mJL^ Z 7 -C 9 0 ^m^Um^ tcDlOO 

yto c:o#iKteJftft:*5^T5v^:^trM9 

J* ( ^fiSc NH4C/ 1 9 , Na,HP04 6 ^ » 



Tfr^n ¥1-213989 (10) 

;!f--ei { ^m^^ 3 5 0 unit)%:?jn^ 

(i) 1 0 0 srf O BHI i$ «fe ( Brain Heart 

Infusion. Ditcol^M) T ^ * U 7t IS it 

^:||-^M£8459 , J. BacterioK 15 3 , 
1247. (1983)J^^/6^lSSK:Xi?$felS 
L ( 1 0» 0 0 0 rpni 2 ^ ) 4 0»rf<O^?^U 
7fc3 0mMja^SSe*V!?A» lOOmM RbC^ » 
1 0 mM C&CSt ^ 5 0 mM MnC^j i?* X ?>' 1 5 

%ij^y-t'j v^-^A^Ai^g^ ( PH5.8 ) X m 

KHjPO* 3 f , NaC^ 0. 5 / , 1 M MgSOi 
2flrf* 2 0%i!^^3-^l0»rf» IM CaC^j 
0, IjB/, 1»?/'h^^^^T^^ 
1 5 ^WtKI S ) OT^U-hKU'T^y 

* L» 3 7 C -C ^ t> *C — UTfco m 

2000 =Tp--o^^^e^#^:gi--:7t,i: e: 

5^T^>'*^trM9)S4feT^WL7t3 

^la-^-t:^. co^t>cDi^^*3i->j^i; 

n T • =7 U ( Esherichia coli ) DHl 

pGs 2 ^ r WL^m '^a^-^ mjimm^m 

9492-^, FiSRMP-9492jt^iSL7t, 

c CO m ^ mifth^ atii m^-r: 3 7 r:—^ 



# ^ ^ ffS ffi t ^ U T 7t , 

^^^-'^^ei^^it^^*'^-^* pACrC 1 8 4 
I^Jfif^a C7^7^^K pUS 2 DNA O ^ «t J 

7" 7 ^ ^ r pGS 2 ^ i> =^ -y ^ ^} ^ r 

. 3 ij DHl pGS 24$^*l^<DBHI^ife 
3 7C-C16^f^J^J;a5ift«:*j«lrt7t* 3000 

rpm , I 0 ^ty\(om'GK r ^ mm 

A o >f K ffi ( Mani ortie ^ : Molecular 

^ y m m I m - m 2 m K L it o 

^^i^m.^^ { FERM P~9492)4:2 0/ 
<D BHI ( Difco ) r 3 7 C 2 0 ^ r« 

i/'Y-7T->>':!*'-frCi|?iSilU» 5000 
rpm 1 0:^r«lO:iS^6-C^?IL7to feJ^r^E^a* 

2 4 X M'itik 2 ^O10mMiJ>^®^-'«5/ 

hUhi^X-ioo^rO. i%<t*-S 
J:9lc;DnA-C3 7C3 0:^'f«^®U, 5000 
rpm 1 0:9-O:S/i>{^Xi3J:tffiK^r^JftlL;fco 

%-6 5%) *fT^/^, 2t«ll!<(35*5000 rpm 

3 0j9^<D^/6frcj:i?^^7to toet;*g%?^ 4. 
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15RfI¥l-213n8n (11) 

Cloning pp 8 6 9 4 Cold Spring Harbor 
(1982) )^i£^^7"7^5K ONA. a/| M L 

H 4 C 7 ^ =e K pGS 2 O -7 y t? X ^ 

© J£ 3£ afi ^'ij O J€ J 

1 i y k T - 3 V DH 1 pGS 2 
m ^ X ^ ^ ^ F pGS 2 DNA K ^ 

X mm,^n ^ xbai, sphi, Bgiir, 

Nco I» ( :r 4> ^ a it ^ Nde I ( BRL:»[} 

7^ DNA OJSSSe^'lj^Ml 3 7T-J^*«V^ 
7t 7* >j- g£ ( Science 2 1 4 1 2 0 5 - 

1210(1981) ) ^ m^X iT 

2 5 0 arf O 1 0 mM y x e« ^' ^ T ( P« 7. 5 ) 

x^n\ws '^yry'y^^o-2 5Xj^m^ 

m-t Lit o a <D DEAE - -fe 7 T - ^ 

1 9. 2 u/nffOJtT^ti^^L-Cl^Tto 
C ^ ^ O 5517:* 3 

^ HJil O DNA t t/ m "M. m'S^ i^^ m h C 

tK r^Xs z < ^ mnsLx ^ ^ ^ i y 
^sx.m^kn^'r^ctif-^w&t^'::>-fto -t 
ft^^m^ t^x ^ ^ ^ y ^ mm^Tk^^ 
i>^m hi)^ tn,^it^ 



?SRa¥l-243f)8B (12) 



y :^ ^ K pGS 2 O l^t^: ^ ;^ ^ ^ ^ "r o 
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ClyTyrCluAlaProCysTyrValAlaTrpSerAlaLysAsnArgSorProLeuIloArg 
lleProAlaSarArgClyValSBrThrAf gValCluValArgSerValAspProAUAla 
AanProTyrLeuAlaLauAlaVallleLeuLysAlaGlyLeuAspGlylleUysAsnAsn 
LeuThrProProAlaProValAspArgAsnlleTyrValMelAsnLysGluCluArgGlu 
GluValGlylleValAspLeuPr&AlaThrLeuTyrAUAlaLeuGluThrLeuLysSer 
AaaGlunelleLysGluAiaLauGlyAspHlsLeuLeuGluHUPhelleCluAlaLys 
GlulloGluTrpAspMetPheArgThrGlnValHlsProTrpGluArgGluGlnTyrMet 

SorThrTyr 
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910 920 930 940 950 960 

GGTTACCAACCTCCTTGTTATGTTCCTTGGTCTGCTAAAAACCGTACCCCATTAATTCGT 

9*^0 980 990 1000 1010 1020 

ATCCCAGCTTCACGCGGTGTTAGTACTCCTGTTGACGTACGTAGTGTCCATCCAGCAGCC 

1030 1040 1050 lOGO 1070 1080 

AATCCATACTTCCCACTTGCTGTAATATTCAAAGCTGGTCTTGACCGTATCAAAAACAAC 

1090 1100 IJIO 1120 1130 1140 

CTAACTCCTCCAGCTCCAGTTGACCGTAACATTTATGTAATGAATAAACAAGAACGTGAA 

1150 IIGO 1170 1180 1190 1200 

CAAGTAGGAATCGTAGATCTACCAGCTACT TTATATCC TGCATTGGAAACATTAAAATCC 

1210 1220 1230 1240 1250 1260 

AATGAAATCATCAAAGAAGCTCTTGGTGATCACTTGCTTGAACACTTCATCGAAGCAAAA 

1270 1280 1290 1300 1310 1320 

GAAATTGACTGGGATATCTTCCCCACACAAGTTCACCCATCCGAACGCGAACAATATATG 
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